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THE WORLD BANK
Washington. DC. 20433

US.A

OEbc. of Oft.mtotGwal

March 14, 1986

MEMORANDUM TO THE EXECUTIVE DIRECTORS AND THE PRESIDENT

SUBJECT: Project Completion Report: Brazil - Furnas Centrais
Eletricas, S.A. (FURNAS) Itumbiara Hydroelectric Project

(Loan 923-BR)

Attached, for information, is a copy of a report entitled

"'Project Completion Report: Brazil - Furnas Centrais Eletricas, S.A.
(FURNAS) Ittumbiara Hydroelectric Project (Loan 923-BR)

t' prepared by

the Latin America and the Caribbean Regional Office. Under the

modified system for project performance auditing, further evaluation

of this project by the Operations Evaluation Department has not been

made.

Attachment

This document has a retricted distribution and may be used by recipients only in the performance
of their official duties Its cnntenft m2w nn, otkqn. k. Ai,G..A U-b.-W f_--II
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PROJECT COMPLITION REPORT

BRAZIL

nURNAS CENTRAIS ELETRICAS, S.A. (FURNAS)

ITUMBIARA HYDROELBCTRIC POWER PROJECT (923-BR)

Preface

This is the Project Completion Report (PCR) for the Itumbiara
Lydroeleotric Project, which was partially financed with the pr'ceeds of Loan
923-BR (US$125.0 million equivalent). The borrower was Furnas Centrais
Eletricas S.A. (FURNAS). The Bank approved the Loan in August 1973 and
subsequent execution of the ProJect occurred on schedule.

The PCR was prepared by the Energy Division Of the Latin Ameri&a
and Caribbean Regional Office based on the information in Bank files, on
final project data prepared by the borrower, and on discussions with staff of
the Bank and the borrower.

In accordance with the revised procedures for project performance
audit reporting, this POR was read by the Operations Evaluations Department
(OED) but the project was not audited by ORD staff.

Following standard procedures, OED has sent copies of the draft
report to the Government and the borrower. The borrower reviewed the PCR and
his editorial comments, Attachment 1, have been incorporated into the report.
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PROJECT COMPLETION REPORT BASIC DATA SHEET

BRAZIL

FURNAS CENTRAIS ELETRICAS, S.A. (FURNAS)

ITUMBIARA HYDROELECTRIC POWER PROJECT (LOAN 923-BR)

KEY PROJECT DATA

Appraisal Actual
Total Project Cost
(excluding finance charges)
(US$ million-equivalent)

Dam & Hydro-blectric Station 439.7 716.3
Transmission System 153.5 334.5 I/

Total 5.2 1,050.8

Cost Overrun (or Underrun)(%) None 77.1

Loan Amount
(US$ million equivalent)

Disbursed 125.0 125.0
Cancelled 0.0 0.0
Repaid (as of March 31, 1985) 11.4 11.4
Outstanding (as of March 31, 1985) 113.6 87.4 2/

Date Physical Components Completed

Dam & Hydroelectric Station 12/8 12/81
Transmission System 1977/1982 1977/1982

Time Overrun (or Underrun) (2)

Dam & Hydroelectric None None
Transmission System None None

Return on Investment (-) 22.9 9.1 3/

Financial Performance Expected to earn Financial situation
legal return weakened even
(10-12X) annually, though borrower
as provided by earned legal return
Brazilian law (or better)

annually, except
in 1978.

Institutional Performance Excellent Excellent

1/ Actual and forecast costs are not fully comparable due to expansion tn
scope of transmission component.

2/ Difference from appraisal estimate reflects foreign exchange adjustment
(US$26.2 million) favorable to the borrower.

3/ Actual return was lower than expected due to deterioration in real level
of tariffs and expansion in scope and cost of transmission component.
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MISSION DATA

Type of Mouth/ No. of No. of Staff Date of
Mission Year Weeks Persons Weeks Report

Preappraisal 10/72 1 1 1 10/10/72
Appraisal I 1/73 3 3 9 02/20/73
Appraisal II 5/73 1 1 1 05/29/73

Supervision I 5-6/74 1 3 3 06/13/74
07/09/74

Supervision II 11/75 1/2 1 1/2 12/04/74
Supervision III 04/75 1 3 3 05/09/75
Supervision IV 06/75 1/2 2 1 07/14/75
Supervision V 10/76 1/2 1 1/2 11/18/77
Supervision VI 02/777 1 3 3 03/11/77

05/16/77
Supervision VII 6-7/78 2 1 2 07/13/78
Supervision VIII 1/80 2 1 2 02/20/80
Supervision IX 7/81 1 1 1 08/17/81

Completion 10-11/84 1/ 2-1/2 1 2-1/2 A/ 06/27/85

18-1/2

_ Mission also used its time to collect data on project completion reports
on projects financed by Loans 1300-BR and 1008-BR. A report on the
project financed by 1300-BR was issued on June 26, 1985. A report on the
project financed by 1008-BR is still being prepared.
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OTHER PROJECT DATA

Item 0riAinal Revision Actual

First Mention in File$ - 02/22/72
FURNAS' Loan Application - 11/17/72 5/
Negotiations 05/21-23/T3
Board Approval - 07/05/73
Loan Agreement Pate - 08/01/73
Effectiveness Date 11/07/73 10/30/73 10/30/75
Closing Date 12/31/82 - 12/31/82 6/
Borrower FURNAS - FUAS
Executing Agency FURNAS - FURNAS
Fiscal Year of

Executing Agency Calendar Year - Calendar Year
Follow-on Project - CHESF-FURNAS

Power Transmission
Project 7/

COUNTRY EXCHANGE RATES

Name of Currency, Cruzeiro (Cr$)

Exchange Rate
At appraisal US$1.00: Cr$6.13
Intervening-year Average US1.00: Cr$129.40
Completion Date (December, 1982) US$1.00: Cr$252.67

5/ Date of transmittal of feasibility and engineering reports by FURNAS,
/ Date of last disbursement: 10/14/83.

1/ The Borrower for this Project is ELETROBRAS, which will on-lend to FURNAS
US$286.8 million of a loan amounting to US$400.0 million (Loan 2564-BR) to
help finance high priority transmission facilities.
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BRAZIL

PROJECT COIPLZTION4 REPORT

FURNAS CENTRALS ELETRICAS, S.A. (FURNAS)

IrJMBIARA HYDROELECTRIC POWER PROJECT (LOAN 923-BR)

Highlights

1. FURNAS executed on schedule the Project and succeeded in obtaining
its primary objective - providing the least-cost solution to meeting
regional demand growth. Through Loan 923-BR, the Bank succeeded in obtaining
supplementary objectives: strengthening integrated planning and operation for
the system; introducing international competition into the ctvil works
industry in Brazil; and maximizing the amount of parallel financing from
bilateral agencies.

2. During the period 1976-1982, the financial performance of FURNAS
surpassed that of the sector but the financial performance of the sector
declined from its formerly high level in the middle 1970's. This declining
sector performance was the central subject of dialogue between Brazilian
power authorities and the Bank. To address this situation, the Bank and the
Government negotiated in 1981 an agreement on tariff increases for the spctor
which superceded existing revenues _ovenants. This agreement represented an
easing of revenue targets as compared with those originally covenauted; and
was replaced in 1983 by a new agreement which specified rate-of-remuneration
targets. The Go- rnment complied with the terms of these two agreements.

3. By holding down tariffs, the Government has weakened the sector
which was adversely affected by recession and successive devaluation which
occurred in recent years. Despite this development, the Brazilian power
sector continues to be well managed with a better than average performance in
satisfying an extremely rapid market growth and with good investment
planning.



BRAZIL

PURNAS CFNTRAIS ELETRICAS, S.A. (PURNAS)

ITUMBIARA HYQROELftifC PROJECT (LOAN 923-BR)

I. BACKGROUND

1.1 Bank Participation in Sector Financing

1.1.1 Since 1949, the Bank has made 38 loans to the power sector of
Brazil, amounting to USD2.35 billion equivalent. Prior to 1976, most Bank
loans helped to finance the construction of hydroelectric plants and
associated transmission facilities in the Southeastern and Southern regions.

1.1.2 Since 1976, there has been a reorientation of Bank lending to
support distribution projects in all regions of Brazil. In connection with
such projects, the Bank has provided the power sector with eleven loans,
amounting to US$1.37 billion, including six loans to Centrais Eletricas
Brasileiras, S.A. (ELETROBRAS), amounting to US$0.87 billion.

1.1.3 The Bank has made six loans to Furnas Centrais Eletricas, S.A.
(FURNAS) for US$396.3 million (Annex 1.1). The first five loans to FURNAS
helped to finance hydroelectric plants and /or related transmission
facilities forming part of a larger development plan of the Rio Grande
basin. All of the proJects financed by the first five loans to FURNAS were
successfully completed, although with some time and cost overruns.. The
sixth loan (923-BR, US$125.0 million) helped to finance the Itumbiara
hydroelectric project, which is the subject of this report. FURNAS will also
be benefitting from a recently approved loan to ELETROBRAS (2564-BR; US$400
million), which has committed itself to relending US$286.8 million to FURNAS
to help finance high-priority transmission facilities.

1.2 Sector Organization

1.2.1 As a result of progressive nationalization and growing
centralization over the forty years ending in 1974, the Brazilian power
sector evolved into a relatively compact structure of federal and state
utilities. Decree No. 68,024 of June 7, 1967 established the legal,
technical, and administrative structure of the power sector and defined the
structure as consisting of the National Department of Water and Electric
Energy (DNAEE), ELETROBRAS, and the various federal, state, municipal and
private concessionaires, all under the jurisdiction of the Ministry of Mines
and Energy (MME).

1.2.2 DNAEE has been performing regulatory functions, including the
granting of licenses for hydroelectric sites, assigning concession areas,
setting tariffs, and approving sector expansion plans. Since 1981, the
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authority of DNAEE to set tariffs and -approve expansion plans has been
reduced by the effective transfer of final authority to the Secretariat of
Planning (SEPLAN), which has been reviewing and approving tariff increases
and investment plans within a broader policy context.

1.2.3 ELETROBRAS, a mixed economy corporation, whose principal
shareholder is the Government of Brazil, has been operating as an
executing agency under the jurisdiction of the MME and In coordination with
DNAEE and SEPLAN. ELETROBRAS has been performing the functions of: (a)
utility holding company for those power utilities where the Government has
acquired finsnca al control; (b) investment banker by administering public
funds for use by its subsidiaries and by state power companies; and (c)
coordinator of the external borrowing efforts of the individual power
companies. ELETROBRAS has also been carrying out a planning function by
analyzing the expansion plans of major generation and transmission companies;
and an operational co-ordination function through the Co-ordinating Groups
for Interconnected Operations (GCOI's). Operating on a regional basis--one
for the South-southeast and one for the Northeast--the GC0I's are charged
with the responsibility for maximizing economic benefits through the most
efficient operation of interconnected generating plants and transmission
systems.

1.2.4 At the operating level, the sector consists of federal, state,
municipal, and private concessionaires. Since 1974, in accordance with
Government policy, construction and operation of major new power generating
facilities and related high voltage transmission systems are reserved largely
to four ELETROBRAS subsidiaries which cover Brazil's five geo-economic
regions. These companies are FURNAS, Centrais Eletricas do Norte do Brasil
(ELETRONORTE), Companhia Hidro Eletrica do Sao Francisco (CHESF) and Centrais
Eletricas do Sul do Brasil (ELETROSUL). ELETROBRAS also owns the power
distributor for the state of Espirito Santo (Espirito Santo Centrais
Eletricais, S.A.-ESCELSA) and the distribution company serving the
metropolitan area of Rio de Janeiro (LIGHT - Servicos de Eletricidade,
S.A.-LIGHT). ELETROBRAS has been investing in distribution companies; but
the distribution function is carried out at the state level mainly by
utilities controlled by stete governments. ELETROBRAS also holds the
Brazilian Government's 50% interest in the Itaipu Binational, the binational
agency established (1973) by the governments of Brazil and Paraguay to build
jointly the 12,600 MW Itaipu hydroelectric facility on the Parana river.

1.3 The Borrower

1.3.1 FURNAS is the largest operating subsidiary of ELETROBRAS,
covering the Southeast and part of the Center-west regions. It generates
energy primarily from hydroplants constructed on the Rio Grande for bulk
delivery to regional electric distributing companies through an extensive
high-voltage transmission system.
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1.3.2 In terms of sales and capacity additions, the growth of FURNAS
has been impressive. In 1964, PURNAS had an installed capacity of 900 NW and
sold 3,215 GWh. By 1984, FURNAS had an installed capacity of 7,466 MW and
sold 33,375 GWh;.it operated 10,711 km of transmission lines (at 138, 230,
345, 500, and 765 kW) and 30 substations with a total transformation capacity
of P1,000 I4VA.

1.3.3 Of the generation capacity of PURNAS, 6,800 MW is hydroelectric;
and 666 NW is oil-fired power plant. A nuclear power generating plant, Angra
I, with a capacity of 626 MY, started commercial operation on January 17,
1985. As a result of an international agreement between Brazil and Paraguay,
FURNAS is obligated to purchase most (about 85%) of the energy available from
the binational authority operating the hydroelectric plant at Itaipu on the
Parana River. This agreement stipulates that the allocation of the energy
generated at the Itaipu hydroplant will have priority over the allocation of
the energy at the existing plants. As a result, the energy purchases of
FURNAS, mainly from the Itaipu hydroplant, are expected to grov at an average
annual rate of about 61% between 1984 and 1992.

1.3.4 The financial planning, budgeting, and reporting systems of
FTURNAS are satisfactory. Also satisfactory are the accounting and billing
systems and the internal audit group.
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IL. PROJECT PREPARATION AND APPRAISAL

2.1 Project Origin and Rationale

2.1.1 In 1963-1965, a consortium of Canadian, American, and Brazilian
(CANAMBRA) engineering firms identified a series of low-cost hydroelectric
sites, including Itumbiara, which would be part of an economic development
sequence for meeting the anticipated growth of electricity in the
Southeastern region up to 1980. The United Nations Development Program
(UNDP) funded the CANAMBRA study; the Bank acted as Executing Agency.
Brazilln power authorities followed the recommendations of the CANAMBRA
study, including the decision (taken in about 1971) to construct Itumbiara
(about 1971), in developing the power potential of the Southeastern and
South-Central regions. -

2.1.2 According to the CANAMBRA study, the Itumbiara site, located on
the Paranaiba River, about 1,200 km northwest of Rio de Janeiro, was suitable
for development in conjunction wit;h two other sites, Tupaciguara and
Anhanguera. With the assistance of the Brazilian branch of an international
engineering firm, FURNAS performed detailed computer studies of the Itumbiara
dam height. As a result of these studies, FURNAS took the decision to
increase substantially the height of the dam, thereby eliminating the other
two planned upstream dams, while increasing the storage capacity of the
Itumbiara reservoir four-fold. The decision to increase the height of the
dam made possible the installation at Itumbiara of twice the capacity
originally envisaged by CANAMBRA.

2.1.3 In June 1972, FURNAS authorities provided Bank staff with cost
estimates on the expanded Itumbiara hydroelectric project. In addition to
normal economic and technical considerations, the Bank was interested in
using the proposed loan (US$125.0.0 million) as a means to: (i) strengthen
the position of ELETROBRAS in the power sector by committing the Government
to integrated planning and operation of the power sector; (ii) expose local
civil works contractors to-international competitive bidding (ICB); and
(iii) maximize the amount of parallel foreign financing compatible with the
requirements of FURNAS.

2.2 Project Definition and Cost

2.2.1 Bank preparation and appraisal missions (October 1972; January
and May 1973) found ti-. Itumbiara project to be suitable for Bank lending.
The proposed Project wou A consist of the following components:

(a) The main dam 7 km long compri4,tng:

(i) concrete spillway, intake and transition sections involving 2.3
million m3 of concrete work; and
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(ii) earth-fill embankment sections on both banks, involving 30
million m3 of fill, with a maximum height of 106 m;

(b) a conventional indoor type power station with exght generating units
rated at 260 KW each.

(c) single-oircuit 500 kY transmission lines (496 km); a single-circuit
345 kV line to Brasilia from Itumbiara (350 km); and expansion of the
138 kV system in Rio de Janeiro and its extension into the State of
Espirito 3anto;

(d) the corresponding 500 kV, 345 kV-and 138 kY transformer substations;
and

(e' expansion of the load dispatch and microwave communications systems.

2.2.2 The 500 kV transmission lines would interconneot Itumbiara with the
hydro plants at Sao Simao, Marimbondo, and Agua Vermelha; and would be part
of a common 500 kV network linking the three major regional electricity
producers 1/, whieh had agreed that power delivered from the above plants
would be transmitted in any di-ation on their respective portions of the
common network without wheeling charges. The common network would have the
minimum capital cost of the various alternatives oonsidered.

2.2.3 The transmission lines at 138 kV consisted of: (i) 150 km of double
cirouit interconnecting the Santa Cruz thermal plant with the Angra nuclear
plant and the area of Parati; and (ii) 370 km of double oircuit
interconnecting Adrianopolie in the Rio area with Cachoeiro do Itapemirim in
the state of Espirito Santo.

2.2.4 The proposed dam and hydroelectric station were expected to cost
US$439.7 million (foreign cost: US$170.5 million). The proposed transmission
system was expeoted to cost US$1,3.5 million (foreign cost: US$49.0
million). The total cost of the Projeet was expected to amount to US$593.2
million. Proposed sources of finanoing included: the loan from the
Bank -- US$125.0 million; parallel financing from bilateral agencies --
US$76-0 million; and funding from FURNAS (internal cash generation) and
ELETROBRAS (equity contributions and loans) -- US$392.2 million.

2.3 Project Preparation and Appraisal

2.3.1 In addition to defining the cost and components of the proposed
Projeet, Bank preparation and appraisal missions focused on such issues as
the identification of project items suitable for Bank financing and suitable
for parallel financing, the economic justifioation of the Project, the effeot
of geological unknowns on the cost of the dam, and environmental aspeets of
the Project. Eventually, Bank staff and Braziliaa power authorities found
solutions to these issues.

1/ -FURNAS, Centrais Eletricas de Minas Gerais (CEMIG), and Centrais
Bletricas de Sao Paulo (CESP).
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2.3.2 In connection with the identification of items suitable for Bank
financing, and in line with its project objectives (para. 2.1.3), the Bank
decided to provide a loan of US$125 million to finance: (a) part of the
foreign cost component (up to US$60.0 million) of the civil works for the dam
and hydro electric station; and (b) a list of equipment (about US$65.0
million), mostly transmission, not suitable for financing through parallel
financing arrangements The contracts benefitting from Bank financing would
be subject to ICB. Disbursements from the proposed Bank loan for civil works
contracts would be made against 35X of the amount billed up to US$60.0
million. Disbursements for the Bank loan for the equipment contracts would
be for 100% of the amount billed up to US$65.0 million. It was expected that
the equipment financed under parallel financing arrangements (US$76.0
million) would be subject to ICB, the Brazilian manufacturers being given the
same 15% margin of preference as under the Bank loans. It was also expected
that the equipment obtained by parallel financing arrangements would consist
of such items as the main generating equipment, power transformers, etc.,
which were not manufactured or priced competitively in Brazil. FURNAS
successfully completed arrangements for parallel financing.

2.3.3 In connection with the economic justification of the Project, the
Bank agreed on an exception basis to certain 'simplified' economic tests --
namely, the comparison of the proposed hydro project with an equivalent
oil-fired thermal plant or nuclear station combined with additional
hydroelectric peaking capacity to be installed at existing hydroelectric
plants. As compared with five alternative programs, the proposed Itumbiara
project was found to be the least-cost solution for all discount rates up to
15X.

2.3.4 Bank agreement to accept the "simplified' economic tests occurred
because ELETROBRAS did not provide a least-cost regional justification for
the Itumbiara Project. Such a justification had been expected, as the
Government had committed itself under the Guarantee Agreement (Section 3.03)
for the Sao Simao Project (Loan 829-BR) to "...adopt the South Central Region
Generation Development Plan...as the basis for granting concessions for, and
authorizing investments in, generation facilities in the South Central
Region". Instead of providing the expected justification, ELETROBRAS
presented an energy balance study which merely verified that the-
non-integrated, individual expansion plans of FURNAS, CEMIG and CESP would
meet the energy requirements of the region for the period 1972-1985. To
reinforce the commitment of the Government to seek least-cost regione.l
solutions, the Bank, during negotiations, persuaded the Government to prepare
a proper development plan for both generation and transmission expansion by
November 1, 1983.

2.3.5 Because of incomplete geological investigation.s, the cost of
foundation excavation for the clay embankments represented a major unknown.
Except for the concrete spillway and powerhouse intake, which were founded on
good rock, the geology of the dam site, especially the geology underlying the
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proposed embankments, consisted of highly compressible over-burden which was
suspected of varying from 2 meters to aDre than 30 meters. To prepare a
foundation, removal of the over-burden would be necessary; but the full
extent of excavation and its associated cost were significant uncertainties.
To compensate for the unknowns of excavation, the Bank added a physical
contingency allowance of 20X to the original cost of the civil works; but did
not fully explain the basis for such a contingency level. It was recognized
implicitly by Bank staff that the cost of the Project would probably be
subject to upward revision as more information became available on the
geology of the dam site.

2.3.6 At the suggestion of the Bank, a consultant studied the
environmental aspects of the Project. Because of the remoteness of the
Project site and the low population density in the vicinity, the consultant
found that the impact of the Project would be relatively small. During
negotiations, FURNAS agreed to provide the Bank by June 30, 1974 a
satisfactory resettlement plan for the population displaced by the
Project; and to implement such plan in a manner satisfactory to the Bank.

2.4 Negotiations, Board Approval, Loan Signing and Effectiveness

2.4.1 No major problems delayed negotiations (May 21-23, 1973), Board
approval (July 5, 1973), loan signing (August 1, 1973), or effectiveness of
the Loan Agreement (October 30, 1973). Loan 923-BR amounted to US$125.0
million; the term was 30 years, including a grace period of seven years. The
interest rate was 7.25% per year; the commitment fee, 3/4 of 1X.

2.5 Ma;or Covenants of the Loan and Guarantee Agreements

2.5.1 Annex 2.1 sets forth major covenants of the Loan and Guarantee
Agreements. With respect to the Itumbiara Loan, FURNAS and Government
authorities complied with their respective major covenants including those
in the areas of tariffs and revenues.
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III* PROJECT EXECUTION AND COST

3.1 Actual and Forecast Data on Project Execution and Cost

3.1.1 The Project had two major parts: the dam and hydroelectric
station; and the transmission system. The project also included expansion of
the load dispatch and microwave communications systems. Concerning the dam
and hydroelectric station, Annexes 3.1 and 3.2 set forth actual and forecast
completion dates and data on quanti:ies of material (excavation, concrete,
fill, etc.). With respect to the transmission facilities, Annexes 3.3 and
3.4 set forth actual and forecast completed transmission lines and
substations, together with their corresponding completion dates. Annexs 3.5
and 3.6 compare actual and forecast project costs in current and constant
prices. Annexes 3.7 and 3.8 compare actual and forecast data for allocation
of the proceeds of the loan and cumulative disbursements, respectively.
Annex 3.9 sets forth price deflator indices used to convert cost data from
current-prices into constant prices (May 1973). The following paragraphs
discuss the information contained in the annexes.

3.2 Timetable, Changes, and Supervision

3.2.1 The dam and hydroelectric station were completed on time; actual
quantities of material (excavation, concrete, fill, etc.) were 13% greater
than expected (Annexes 3.1 and 3.2).

3.2.2 The transmission portion of the Project consisted of the
"ttumbiara System" (a network of transmission lines at 500 kV plus
corresponding substations) and reinforcement of the 138 kV transmission lines
in the states of Espirito Santo, plus corresponding substations
(paras. 2.2.1 - .2). Except for deletion of the Sao Simao-Marimbondo line,
to which the Bank agreed, FURNAS completed construction of the lines and
substations of the "Itumbiara System" on time and essentially without major
change. To meet the evolving supply requirements of the system, FURNAS
expanded the substation component beyond that originally foreseen at
appraisal by adding such items as transmission lir.e bays, transformers, and
reactors. The additional items increased the cost of the Project but did not
represent a change to the Project requiring Bank agreement (Annexes 3.3 and
3.4).

3.2.3 In 1974, to take account of changing market demands in the states
of Rio de Janeiro and Espirito Santo, FURNAS proposed the substitution of two
single-circuit 345 kV lines (Adrianopolis-Rocha Leao-Campos-Cach. do
Itapemiri*-Vitoria) for two double-circuit 138 kV transmission lines
extending only to Cach. do Itapemirim; and the addition of a 138 kV
transmission line between Cach. do Itapemirim and Vitoria. PURNAS also
proposed changes to the corresponding substations. The Bank agreed to these
and later changes proposed by FURNAS. Construction of the transmission
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reinforcement was completed in 1977 and 1978 (Annexes 3.3 and 3.4). As
completed, the scope of the transmission reinforcement was larger than what
was expected at appraisal. FURNAS also completed expansion of its load
dispatch and microwave communications systema.

3.2.4 Bank missions supervised the Project annually between 1974 and
1981. They found no major technical problems requiring special attention on
their part.

3.3 Project Cost

3.3.1 In current prices, the cost of the dam and the hydroelectric
station amounted to US$716.3 million, 62.9% more than the appraisal forecast;
and the cost of the transmission component amounted to US$334.5 million,
117.9% more than the appraisal forecast. The total cost of the Project
amounted to US$1,050.8 million (Annex 3.5), funding for which was provided by
the Bank (US$125.0 million), FURNAS and ELETROBRAS (US$759.1 million),
Brazilian development institutions (US$133.0 million), a Brazilian commercial
bank (US$0.8 million) and foreign commercial banks and bilateral agencies
(US$32.9 million).

3.3.2 In 1973 constant prices, the cost of the dam and the hydroelectric
station amounted to US$483.3 million, 20.3% more than the appraisal
forecast. The cost of the transmission component amounted to US$237.9
million, or 75.6% more than expected at appraisal (Annex 3.6).

3.3.3 With respect to the dam and hydroelectric station, the cost
increase (US$81.6 million), as measured in constant 1979 prices, was
concentrated in local currency purchases and had its origin in the
following: (i) land values were US$15.9 million more than expected because
of the recent (and therefore unexpected) migration of large commercial
farming operations to the vicinity of the Itumbiara reservoir; (ii) civil
works expenditures were US$34.0 million more then expected due, inter alia,
to larger-than-expected quantities of material; (iii) equipment costs were
US$7.9 million more than expected, reflecting the renegotiation of equipment
contracts placed with local manufacturers following Government withdrawal of
fiscal incentives; and (iv) engineering/administration costs were US$23.8
million higher than expected, reflecting, inte, alia, the higher cost of
civil works. However, as a percentage of the total project costs, the cost of
engineering/administration was only slightly larger than the upper end of the
range normal to such costs: 19.3% vs. 18.0%.

3.3.4 With respect to the transmission component, the cost increase
(US$102.4 million), as measured in constant prices, was concentrated in local
currency purchases and had its origin in: (i) the addition of equipment. to
the "Itumbiara Systemw (para. 3.2.2); (ii) expansion of the scope of the
reinforcement of the transmission system in the states of Rio de Janeiro and
Espirito Santo (para. 3.2.3); and (iii) rising equipment costs due to the
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renegotiation of contracts following Government withdrawal of fiscal
incentives. The rising equipment costs contradicted appraisal expectations
with respect to the placing of equipment orders outside of Brazil and sources
of financing (pars. 2.3.2).

3.3.5 At appraisal, Bank and-FURNAS staff expected that bilateral
agencies would provide about US$76.0 million under parallel financing
arrangements to fund the cost of equipment, both transmission and generation,
either not manufactured or not sold at competitive prices by national
manufacturers. To encourage bidding by national manufacturers, FURNAS agreed
that equipment would be purchased under ICB with a 15% margin of preference
to be offered to national-manufacturers. The Government also provided fiscal
incentives to local manufacturers. In these circumstances, with local
manufacturers winning a substantial number of contracts and enjoying
financing from Brazilian development institutions, bilateral and Bank
financing for equipment amounted to only US$32.9 million and US$52.1 million,
respectively, as compared with total equipment costs of US$453.6 million (in
current prices).

3.3.6 After the contracts for the supply of equipment were awarded, the
Government withdrew the fiscal incentives, thereby forcing FURNAS and the
national manufacturers to negotiate new contracts at higher prices. If
FURNAS had attempted to enforce the original contract, according to FURNAS
staff, there would have been substantial litigation, resulting in delay to
the Project.

3.4 Allocation of Loan Proceeds and Timing of Disbursements

3.4.1 Changes in the expected pattern of financing (para. 3.3.3),
together with increased costs for civil works of the dam and hydroelectric
station, led FURNAS to seek, and the Bank to agree, to a reallocation of loan pro-
ceeds to finance a larger portion of civil works than expected at appraisal
(Annex 3.7). Initial construction delays led to corresponding delays for
disbursements; but these delays were not serious (Annex 3.8).

3.5 Integrated Planning and Operation of the Power Sector;
Environmental Impact of the Project

3.5.1 The Government equipped ELETROBRAS with the legal authority and
technical capacity to carry out expansion planning for major generation and
transmission companies (pars. 2.1.3). The Bank reviewed and accepted in 1975
the expansion program for the Southern and Southeastern regions. While late
in preparation, this program satisfied the requirements of Section 3.03 of
the Guarantee Agreement. The Bank is satisfied with the planning performance
of ELETROBRAS, which has developed high quality and technically advanced
planning models.

3.5.2 The Bank was satisfied with the performance of FURNAS with respect
to covenanted environmental obligations (Section 3.07 of the Loan
Agreement). FURNAS prepared and executed a resettlement plan for the
population displaced by the formation of the Itumbiara reservoir.
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IV. PROJECT JUSTIFICATION

4.1 Actual and Forecast Data on Justification of the Ptoject

4.1.1 Annexes 4.1 and 4.2 compare, respectively, the actual and

forecast energy and power balances for the Southeast resion and the market
forecast of the FURNAS system. Annex 4.3 sets forth the return on actual
Investment in the Itumbiara Project.

4.2 Project and Loan Objectives

4.2.1 The main objective of the Itumbiara project was to provide FURNAS
with the least-cost solution for umeting the expected demand for power in the
Southeastern region. The Bank was interested in using the loan for
supplementary objectives -- namely, to strengthen sector planning and
operations, to introduce; international competition into the national civil
works industry, and to maximize parallel financing from bilateral agencies

(para. 2.1.3). The Project and the loan were successful In meeting their
respective objectives. The Itumbiara hydroelectric project was successfully
executed and is making a significant contributions to the supply of energy
generated by FURNAS. The Itumbiara plant supplied about 26Z of the total
generation of FURNAS in 1983. Brazilian power authorities strengthened
sector planning and operation through ELETROBRAS (pars. 3.5.1). The national

civil works contractors were subject to foreign competition (para. 3.2.1).
The level of parallel financing from bilateral agencies did not conform to
Bank expectations (para. 3.3.5) but was, nonetheless, satisfactory for
meeting the needs of FURNAS w.th respect to the Project.

4.3 Market Growth, 1971-1982

4.3.1 Aggregate actual and forecast regional sales levels were close:
746,160 GWh.vs.735,375 GWh, a difference of only 1.5% (Annex 4.1). The
regional power market grew about as expected, even though it reflected the
effect of factors not anticipated at appraisal, such as the development of
the metallurgical industry in Espirito Santo. Other unexpected factors
included the petroleum crisis (1972-1976), the substitution of electrical
energy for petroleum (1917-1980), and major economic problems (1981-1982).
During the years 1981 and 1982, years of macroeconomic difficulty for Brazil,
regional sales levels were modestly less thtn expected (-1.651 and -6.46%,
respectively). The modest regional shortfadls involved larger shortfall for
FURNAS.

4.3.2 For the period 1971-1982, the actual aggregate level of FURNAS
sales (27,230 RR) was less than the forecast level (29,747 9R) (Annex 4.2).
Most of the shortfall occurred during the years 1981-1982; but the shortfall
did not Jeopardize the economic Justification of the Project, as regional
electricity demand has since resumed growth at a high level.
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4.4 Least-Cost Justification

4.4.1 The appraisal report compared Itumbiara and Agua Vermel-ha (to be
built by a-state power company) against various thermal (oil-fired or
nuclear) alternatives (para. 2.2.3) and found Itumbiara to be part of the
least-cost expansion program. There is no evidence to suggest that the
project as completed was not part of the least-cost solution.

4.4.2 At appraieal, the cost of the Marimbondo plant was US$192/kW (in
constant 1973 prices) compared with the then prevailing cost range of the
average hkdro plant in other regions of Brazil, US$485-777. The actual.
per-kW cost was about US$232 (in 1Q73 prices), an increase of 20.3X. The
actual per-kW price remained well below the range of costs prevailing at the
time of appraisal. In spite of the increase in plant cost, Itumbiara
remains the least-cost solution when compared with an oil-fired thermal
plant, as the investment costs of the latter would have been no less than
US$232/kW (in constant 1973 prices) and the operating costs of a thermal
plant would reflect fuel expenditures which have increased substantially
since 1973.

4.5 Internal Rate of Return

4.5.1 The appraisal report indicated an internal rate of return on
investment of 22.9%. On the basis of actual investment costs, actual and
expected tariff levels, and actual and expected operating costs (in constant
1973 prices), a similar analysis shows a return of 9.11. This low return
reflects the deterioration of the real level of tariffs which occurred in
recent years since tariffs are used as a proxy measure of benefits. The
lower rate of return also reflects the expansio-L of the scope and cost of the
distribution portion of the Project.
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V. FINANCIAL PERFORMANCE

5.1 Actual and Forecast Financial Data, 1973-1982

5.1.1 Annex 5.1 sets forth actual and forecast key financial ratios of
FURNAS for the years 1973-1982. Annex 5.1 also sets forth the corresponding
financial ratios of the sector. Comparison of the actual ratios of FURNAS
and the sector on a year-by-year basis shows that the financial performances
of FURNAS and the sector were close -- that is, the financial performance of
FURNAS exhibited decline after 1978 while still modeatly surpassing
the financial performance of the sector. In addition to slowing sales
growth, the declining financial performances of FURNAS and the sector were
primarily due to the reduction in the real level of tariffs, which reflected
the effort-of the Government to control inflation.

5.1.2 Annexes 5.2 to 5.4 compare actual and forecast income statements,
sources and applications of funds, and balance sheets for the
years 1973-1982. Annexes 5.5 and 5.6 set forth actual data for
sources and applications of funds, and cost of service and remuneration for
the sector for the years 1973-1982. The following paragraphs discuss the
information shown in the annexes in the context of Government policies for
the power sector.

5.2 Government Tariff and Financin Policies for the Sector 1964-1982;
Revenue Covenants; and Tariff Agreements of Lhe Early 1980's.

5.2.1 Under the present sector organization (paras. 1.2.1 to 1.2.4), the
Government takes the most significant financial decisions, particularly with
respect to the setting of tariff levels, with little participation on the
part of the state governments and power utilities. As an understanding of
Government policy with respect to tariffs and financing for the power sector
is fundamental to an understanding of the financial performance of the
individual power utilities, the following sets forth a brief description of
Government policy over the last twenty years. There is also a discussion of
the various revenue agreements negotiated by Brazilian power authorities with
the Bank since 1980.

5.2.2 In the early 1960's, by establishing ELETROBRAS, and later in the
early 1970's, by delineating the responsibilities of the Federal and State
operating companies, the Government created a new structure for sector
organization to make the power sector an important contributing facitor to the
economic development of Brazil. To provide adequate levels of funding for
the sector investment program, the Government contributed high levels of
equity funding and set tariffs at realistic levels - that is, at levels
sufficient to earn the legal rate of remuneration (10-12%) on annually
revalued remunerable assets.
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5.2.3 As a result of these tariff policies, the contribution cf consumer
based funding to the growing investment program increased steadily throughout
the r&d 1970's, at -which time the sector reached a peak of financial
sounlness. In 1973, the net (after debt servite) coesumer-basei funding
amounted to 56% of the sector funding mix whereas borrowing had a share of
only 30%. Equity contribution composed the balance of the funding mix.

5.2.4 The oLl crisis of the mid 1970's created a new set of financial
conditions for the power sector: (i) inflation affected substantially the
unit costs of the investment program of the sector; and (ii) the Government's
fight against inflation resulted in a deterioration of real tariff levels and
of the consutner-based contribution to the investment program. As a
consequence of these conditions, the sector became increasingly dependent on
borrowings, resulting in a heavy debt service burden in the late 1970's and
early 1980's.

5.2.5 Section 5.06 of the Loan Agreement and Section 3.02 of the
Guarantee Agreement for Loan 923-BR required, respectively: (i) FURNAS to
take all action necessary for tariffs to be set at levels to produce revenues
as provided by Brazilian law; and (ii) the Government to take all reasonable
action necessary to enable FURNAS to comply with obligations contained in the
Loan Agreement. Brazilian law called for a return of 10-12% on remunerable
assets, which level the sector failed to earn subsequent to 1978. For the
period 1973-1982, the compliance of FURNAS with the revenue covenant was
satisfactory. The following table compares the actual rates of remuneration
of the sector and FURNAS for selected years.

Rates of Remuneration (%) 1976-1981

1974 1976 1978 1979 1980 1981 1982

Sector 10.4 11.4 8.6 7.7 4,9 7.9 7.3
FURNAS 14.2 13.5 9.7 10.3 10.9 10.4 10.7

5.2&6 In 1980, having experienced increasingly disappointing results In
obtaining compliauce on the part of the power sector with existing revenue
covenants, the Bank reached an understanding whereby the Government would
increase tariff levels to achieve a rate of remuneration of 10% in 1981 and
future years and the recovery of revenue shortfalls of prior years over a
three-year period. The table above shows a substantial improvement in the
rate of remuneration of the sector in 19E1, as compared with the previous
year, but a rate of remuneration which still fell short of the level agreed
in 1980. In 1981, sales growth declined as compared with prior years because
of macroeconomic conditions, consideration of which further inhibited the
Government from raising power tariffs sufficiently to earn a return of 10%.
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This unwillingness to raise tariff levels led to additional discussions with
the Bank and the formulation of a new revenue agreement.

5.2.7 In October 1981, the Bank and the Government agreed that the latter
would increase tariff levels by 32 in real terms in 1982 and 5X annually
therafter, until the sector achieved a 10% rate of remuneration and past
shortfalls were recovered. Having accepted this new approach, the Bank
formally agreed not to require compliance on the part of Brazilian power
borrowers with existing revenue covenants. In November 1983, this approach
was amended; both parties agreed on a program of tariff action and other
measures to increase the sector rate of remuneration by one percentage point
each year until 1989, When the sector should earn a return of 10%. The
various agreements referred to above did not lead to an amendment of the
revenue covenants of FURNAS, under Loan 923-BR. Rather, the Bank committed
itself not to seek enforcement of these covenants as long as tariff levels
were increased as agreed.

5*2.8 The successive revenue agreements after 1980 reflected the efforts
on the part of the Bank and Brazilian power authorities to establish tariff
levels under adverse and trying circumstances. With respect to the most
recently established revenue agreement (1983), the financial performance of
the sector in 1984 has been satisfactory; but the restoration of sector
finances will not be achieved in the near term.

5.2.9 The following paragraphs discuss the financial performance of
FURNAS.

5.3 S Sales, Tariff Levels, and Finances, 1973-1982

5.3.1 The table below summarizes on an aggregate basis the financial
performance of FURNAS for the period 1973-1982, the period of project
implementation originally expected at appraisal.
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mIAIM AMPON= MM( ( ? M M AND ESIYES AND A91LICAZI OF FUMJ6, 1973-1982
(In mfliom of Cr$, stated in prices of 'n 1

Difference frau
Percent(Z) AppraLaal Permt)- Appraisal 4 oct

Actal of Total Forecast of Total A Teo()

Sales (in (Mh) 216,872 Not Appll- 238,065 NA (21,193) (8.9)
cable(N&)

AerqP revimu per lGWh (in Cr$) 0.075 NA 0.113 NA, (0.038) (33.6)

Pevseau 16,292.7 100l0 26,809.8 100.0 (10,517.1) (39.2)

Operating Etpeisu 9,576.0 58.8 14,640.1 54.6 (5,064.1) 36)
Depreiation 222.7T- 4,017.9 1 5.Q (1,795.2) (44.7)
AmDrtizatim 246.2 1.5 - - 246.2 NA
Other 7,107.1 43.6 10,622.2 39.6 3,515.1 (33.1)

Net operatng ixae 6,716.7 41.2 12,169.7 45.4 (5,453.0) (44.8)
Other income 554.9 3.4 14.6 0.0 8/ 540.3 NNM Na -

iqngfulM)
Net incam before interest 7,271.6 44.6 12,184.3 45.4 (4,912.7) (40.3)

Sources Of Funds
Gows iternal cash gneation 9,740.5 40.6 16,202.2 98.3 (6,461.7) (39.9)
Net Ino before interest 7.271.6 -W.-3 12,184.3 7Wi3 (4,912.7 (40.3)
DIpreciatiOn 2,222.7 9.3 4,017.9 24.4 (1,795.2) (44.7)
Am1rtizatic 246.2 1.0 - - 246.2 N

Det service 7,936.1 33.1 9,592.5 ,8.2 (1,656.4) (17.3)

Net internal cash generatlun 1,8D4.4 7.7 6,609.7 40.1 (4,805.3) (72.7)

Borrowing 21,726.6 90.6 9,641.4 58.5 12,085.2 125.3

%are capital 459.1 1.7 234.8 1.4 224.3 95.5
Total sources 23,990.1 100.0 16,485.9 100.0 7,504.2 (45.5)

Applicatiou of Funds
Oxbntruction progam 23,389.1 97.5 12,170.9 73.8 11,18.2 92.2

Dividends and other 1,981.7 8.3 4,108.8 24.9 (2,127.1) (51.8)

Net change in iorkiig capital (1,380.7) (5.8) 206.2 1.3 (1,586.9 1S
Total applicatis 23,990. ii2.- 16,485.9 100.0 7,504.2 (45.5)

a/ Less than 0.1%.
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5.3.2 The table above shows that actual aggregate sales (216,872 GWh)
were 8.9X less than the level (238,065) GWh expected at appraisal. The
shortfall of actual sales was due to lower market growth and macroeconomic
problems in 1980-1982.ln other reapects, the actual and forecast operating
results (such as revenues and expenses) of FURNAS are not close. For
example, actual average revenue per kWh sold declined from Cr$0.089 in 1973
to Cr$0.067 in 1982 while average operating expense per kWh sold remained
close to the level of Cr$0.018 throughout the period. In contrast, the
appraisal forecast reflected the expectation that average revenue per kWh
sold would decline from Cr$0.110 in 1973 to Cr$0.095 in 1982 (with the
average level at Cr$0.113) while average ojarating costs per kWh sold would
decline from an expected level of Cr$0.034 Ia 1973 to Cr$0.015 in 1982 (Annex
5.1). Staff of the Bank and FURNAS Could not explain the discrepancy between
appraisal forecast and actual operating cost.s.

5.3.3 The actual level of investment expenditures (Cr$23,389.1 million)
was substantially greater (92.2Z) than that which was expected at appraisal
due to cost increases, especially with respect to the Angra nuclear program.
Tme Bank was aware of a nuclear program as oarly as 1969, accepted the
financing plan proposed for the over-all FUFJAS expansion plan in 1972
(including the nuclear program), and agreed with expansion program for the
Southern and Southeastern regions in 1975 (para. 3.5.1), which included the
nuclear program.
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VI. INSTITUTIONAL PBRFORNANCE

.6.1 The Government and the Borrower

6.1.1 FURNAS is the largest of the ELETROBRAS subsid'aries. It enjoys
a history of good management and organization. With respect to the Project,
its performance was fully satisfactory.

6.1.2 By holding down tariffs, tlae Government has weakened the sector
which has also been affected by the economic recession and recent sequences
of devaluations. Despite this developmant, the Brazilian power sector
continues to be very well managed with a better than average performance in
satisfying an extremely rapid market growth and with good investment
planning.

6.2 The Bank

6.2.1 Working relations between the Bank and FURNAS have been
excellent. Loan 923-BR and other Bank loans have supported the efforts of
Brazilian authorities to promote sound institutional and technical
development. In particular, the Bank loans to FURNAS helped to finance an
economic program of generation and transmission expansion in south-central
Brazil, as originally laid down by CANAMBRA (para. 2.1.1). In addition, the
supervision work of Bank staff has encouraged coordinated operationswand
planning (see Project Completion Report on the Salto Osorio Project, dated
March 19, 1979) and sound sector financing (paras. 5.2.5 - 5.2.8), even if
actual results have not achieved the levels of expected results.

6.2.2 In the late 1970's and 1980's, as part of its effort to combat
inflation and taking into account economic and political considerations, the
Government did not adjust tariff levels in the amounts required by the
original revenue covenants. The Bank took an understanding attitude toward
the changed conditions of the Brazilian economy, and accordingly negotiated
in 1981 and 1983 new sector revenue agreements. Subsequent financial
performance of the sector was in conformity with these agreements and
indicated that Brazilian power authorities took a serious attitude with
respect to their obligations. Renegotiation and enforcement of new
revenue agreements was a reasonable approach; and indicated flexibility on
the part of Bank management towards new economic conditions (paras. 5.2.7

and 5.2.8).
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VII. LISSONS TO BE LEARNED

7.1 Monltoring Sector Policies

7.1.1 The sectoral developments during the execution of Itumblara
Project (para. 6.1.2) illustrate the need to pay continuing attention to
basic policies even in relatively weil-managed national power sectors, such
as that of Brazil.

June 27, 1985
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ANNEX i.!

PROJECT COMPLETION REPORT BASIC DATA SHEET

BRAZIL

FURNAS CENTRAlS ELETRICAS. S.A. (FURNAS)

ITUMBIARA HYDROELECTRIC POWER PROJECT (LOAN 923-BR)

SUMMARY OF BANK LENDING TO FURNAS

Amount (in Principal
Loan Signing million of Project
Number Date US$ equivalent Facilities

211-BR 10/03/58 73.0 Furnas hydroelectric
plant (900 MW)

403-BR 02/26/65 57.0 Estreito hydroelectric
plant (1,050 MW)

474-BR 12/19/66 39.0 Transmission facilities
associated with
Estreito hydroelectric
plant

565-BR 10/23/68 22.3 Porto Colombia hydro-
electric plant (360 MW)

677-BR 05/25/70 80.0 Marimbondo hydro-
electric plant (1,400
MW); associated trans-
mission facilities; and
300 MW of additional
capacity

923-BR 08/01/73 125.0 Itumbiara hydro-
electric plant (2,080
MW) and associated
transmission
facilities

396.3
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ANNEX 2.1

BRAZIL

FURNNAS CENTRAlS ELETRICAS, S.A. (FURNAS)

ITUMBtARA HYDROELECTRIC PROJECT (LOAN 923-BR)

Major Coverants of the Loan and Guarantee Agreements for Loan 923-BR

1. The Loan Agreement obligated FURNAS to:

(a) not undertake any major generation or-transmission expansion
project costing in excess of two percent (2%) of gross fixed
assets in operation plus work-in-progress before completion of
the Project except in accordance with a financing plan
satisfactory to the Bank (Section 5.05);

(b) apply for tariff adjustments as provided by law aud revalue
assets in a realistic fashion at least annually (Section 5.06);

(c) seek prior Bank agreement to any long-term borrowing above the
limit of 66-2/3% of total fixed assets (Section 5.07).

2. The Guarantee Agreement obligated the Government to:

(a) provide sufficient financing to complete the Project under
arrangements satisfactory to the Bank, if the Borrower lacked (or
were believed to 'ack) sufficient funds to carry out the Project
(Section 2.03);

(b) cause its agencies responsible for setting tariffs to act on any
application of the Borower within 30 days after receipt of such
application (Section 3.02); and

(c) complete the Southeast Region and South Region Generation and
Major Transmission Development Plans (Section 3.03).

3. With respect to the above covenants, the performance of the Borrower
and the Guarantor was satisfactory.
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AMNUX 3.1

PRWJECT (XIILN?ON RJW0M BASIC, DATA SEEN

BRAZIl

JUES CUTRAIS c MaTRIC S. A. (IUn)

ITUNDIARA HYDRELECTRI POMR PROWET (LOAN 923-BR)

-ACTUAL AND JORST COMMON DATES: ITUBAR -YOPLNT

- .frereno. (dqs)
Item DAostlptio oreot Dl Aduoe

I Main COtractor at Site 11.30.74 06.30.74 153 -
2 Rlver Diversion 09.01.76 iO.30.76 - 60
3 Reservoir 1?li1g 10.01.79 11.30.79 - 61
4. hrth Dom
4.1 RJigt Dan 11.30.79 12-30-79 30
4.2 Left Dsa 09.30.79 12.30.79 - 91
5 Powerh re 12.15.81 12.30.81 - 15
6 Oorbcia Operation
6.1 Unit 1 04.27.80 03.30.80 28 -
6.2 UnDt 2 08.05.80 06.30.8D 36 -

6.3 Unit 3 11.24.80 09.30D8D 55 -
6.4 Unit 4 03.23.81 02.28.81 23 -
6.5 Unit 5 07.20.81 07 .30.-1 - 10
6.6 Unit 6 12.16.81 12.30.81 _ 14
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ANNEX 3.2

BRAZIL

FURNAS CENTRAIS ELETRICAS, S.A. (FURNAS)

ITUKfLARA HYDROELECTRIC POWER PROJECT (LOAN 923 BR)

ACTUAL AND FORECAST QUANTITIES OF MATERIAL: ITUMBIARA HYDROPLANT

Quantity
I t e m s Unit Actual Forecast Difference

Excavation

Dam m3 6,685,000 4,252,100 2,432,900
Spillway and Stilling m3 2,230,200 1,990,000 240,200
Concrete Dam *3 409,932 308,600 101 332
Penstocks m3 11,654 12,000 (346)
Tailrace m3 720,110 1,202,000 (481,890)
Substation m3 266,060 242,400 23,660
Powerhouse m3 281,859 273,300 8,559
Intake m3 111,624 317,100 (205,476)
Cofferdam m3 402,000 553,000 (151,000)

Total I 11,118,439 9,150,500 1,967,939

Concrete

Spillway and Stilling m3 542,130 565,000 (22,870)
Concrete Dam m3 838,880 718,000 120,880
Substation m3 11,645 9,500 2,145
Powerhouse m3 250,419 154,000 96,419
Intake -3 424,720 485,200 (60,480)

Total II 2,067,794 1,931,700 134,083

Filling

Main Dam m3 37,317,400 32,499,800 4,817,600
Cofferdam m3 1,219,706 1,030,000 189,706
Substation m3 793,850 1,071,000 (277,150)

Total III 39,330,956 34,600,800 4,730,156
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FURI\AS CIVAS KIEZlCAS. S.A. (PWUMM)

flBIIARA HYMOE IC PROECT (LOAN 923-BR)

ProJect Changes, Actual and Forecast Completion Dates: Transosston Lines

Iaplton Dates
Item No. Transmission Lines Deseriptin Forecast ComntarZ

Itumbiars System:

1. Itu,biara-Soo Ss 500 kV; I circuit 156 km 1979 1979/1980 Completed as expected.

2. Saa Si lvo-Karmbando 500 kV; I circit; 200 hI Ibt Applicable 1979/1980 Deleted frao project.
(NA)

3. Karbodo-Agua Vermlha SOO kV; I circuit; 140 km 1979 1979/1980 Completed as expected.

4. Ttusbiare-Randeirantes- 345 kV; 1 circuit; 346 Itm 1977 1977 Completed as expected. Initially
Brasilia IT (1977) operated at 230 kV; operated at

345 kV beginning in 1979, three years
prior to date (1982) expected at
appraisal.

Rio de Janetro S 8sptrito Santo Sytems; -

S Adrianopolis-Cachoeirs i 136 kV,; 2 circuits; 369 km L.A. 1977/1978 FURNAS subetituted lines at 345 kV
(see item 8 for description) to take
account of market trends in the state
of Eapirite Santo - namly the
Installation of new large steel dlis
and Iron ore processing industries not
anticipated at appraisal.

6. Adrianopolls-Cachoeire III 138 kV; 2 circits; 369 km N.A. 1981/1982 Same as above (SAAW) (see item 9).

7. Santa Oraz-Itoorna; 138 kV; 2 circuits; 96 k; 1977 1977 Cmpleted as expected, exeept for line
Itaona-Parati 51 in betwen Itaorna and Parati which was

replaced by a 500 kV line
(Angra-Ariscopolis) not covered by
loan 923-R. as a result of the
itnallation of tIe nuclear power
station at Angra doe eiei.

8. Adrianopolis-Caos II; 1/ 345 kV; 1 circuit; 489 km 1977 N.A. FUMAS added this line to Project in
Campos-vitoria I place of 138 kV line C *reuts)

betwen Adrianopolis-Cwhoeira II
(item 5) to take account of mkoet
developments not anticipated at
appraisal. Facilities were operated
initially (1977) at 139 kV, later
(1978( at 345 kV.

9. Adrianopnlism-Capos III; 1/ 345 kV; I eireuit; 489 km 1978 A.M FUS added this line to Project in
place of 138 kV line (2 circuits)
betwen Adrianopolis and Cachoeira
(item 6) to take account of market
developmait not anticipated at
appraisal. Facilities were initially
(1978) operated at 138 kV; later
(1979) at 345 kv.

10. Cacheiro-Vitoria II 1/ 138 kV; 2 circuits; 136 hm 1977 N.A. FURNAS added this lin to Project to
take account of market developments
not anticipated at apprisal.

11. Alto Loge-Carapina 1/ 138 kV; 2 circuits; 30 kh 1977 N.A. SAR

12. Ilhi dos Pahbos-Palm 1/ 138 kV; 2 circuits; 30 km 1977 N.A. SAR

13. Adrianopolis-2P- L 138 kV; 2 circuits; 1.5 he 1977 N.A. SAR

1/ Bank indicated its agreemet to above changes in its letter of June 18, 1974.
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MAZIL MUZ 314
c(Rl of 2

hbdect ;m hADa Md kmm p _ntm oxddaa las~IRI ~a U1AS .A UMS

Itima 2 U. byi; 3451dr 1 ILb, 345W 1979/1980 1981
I 1L bo; Z30kV 1 .Ieor (bit) 75 WAR
2 bsctou, 25 WAR (tri-pi.) I 1t*&W bf
4 oamw. 313 IWAR 6wm ) 1 5Q345 V400 WA
2 1L bay; MD kV (S SIrn; Jpmz) ;fo, at relsW baw

MhriaoIio 1Ur, 500kV I 1L b 50WkV 79/198D 1979/1980
2 emtow; 25K4VAR 1 amr (bmik) 75 WAR

Badafrww 5 34SV boys 5 345kVybp 1977 1982
3 1a ,; 23 WMR (qbi ) 1 345/230 kV
3 metom; ; WAR (,.n.V1) 225 MU tiaufour ad

mel"t bqp
Zhssaows; 25 VAR (trl-i)
1 345/230 kV - 225 lWA _Uawmr

BradlfSal 3 345 V Wb 3 345 kVb 177 1982
I 345/13 kV - 50 IVA 13/23D kV - 225 VA

(150 WA) -u8ozur tra__mm m vtal bap
I 3451230 kV - 75 MVA trasfwpr 1 34i/38 kV - l1O VWA

_asb.ur avA vslt _mp
2 antor; 25 WAR (ti-i,m.)

Cawz1s 1 500/345 kV - 400 VA tW fom 1 500/345 kV - 00 WA uAfDm Ibt Aafhbia 181/1982
and ralatd lap

2 enats; 25 WVAR (t-i±-) 1 345/13 kV - 225 WA Amur
ad relatd bW

2 Ru;toz; 245 WAR (umKylm)
a 5o IV b

POS de caba 1 345/138 kV - 5OIWA
Mamtmr (L1O VA)

Catmirs Pej3at 1 500kV be 1v -1



ANX 3.4
S^p 2 of 2

_catlas # D * $ ~~~~~o cr 1$t tio n Ctra F0

dI d, JmiT, ad tapt santo !P_tSn

Paratl Cec.lld 4 TL bop (138 kV) - 1977/1978

hMttergipoUa 2 nI bas; 138 kV 2 IL bap (138 kV) 1910/1983 1977/1982
2 IL ba 345 kV 2 345/l38 kV - 2251 
1 IL ba; 500 kV Ttasfowa md =Uted b_p
1 345/138 kIV - ?5 bV; 225 WA

twfozr
1 50Q/345 kV - 186.7 WA

(400 KW tramar
capsAltors. 2 z 40 WA
cIact@U, I1 X3 l k

Rncia Lew cucel 4 TL bay; 138kV 1977/1982

Camos I TL basu 138 - 4IL be"; 138 1k 1979 197111982
4 nL bay; 3450 
1 3451138 kV - 75 WA

(225 WA) trusfmr
2 actot; 4 0 20 WA
I a:tetr; 2 a 25 mu (tri-h_)

Cachoetro do
Itapedri. 21TL bas; 138kV 2IL Sop; 138kV 1977 1977

Carapia 2 IL bey; 138 kV - 17 -

nba das PoFb 2 1L ba0 ; 138 kV - 1977 -

PalM I L by; 69 kV - 197t -

Iubg1e I IL bay; 138 kV - 19 -

S-ts CC" lILbayg 13k kV - 1977 -

Itaoraa 6 TL bws; 138 kV - 1977 -
1 138/13.8 kV - 7.5 WA trmfa,n

Jacsrepeg. 2 nL bays; 138 kV - 1977 -
1 345/138 IV - 75 WA
(225 WA) tteoam
ceastan, 100 MVA
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,UWIL amm 3-5

ME. MU as-M.A ".a (mnow)

RIUIIM ~ ,,M - Ap1~ 92343)

Atus d UUg*tftol.ct alst F

Cotmft
,,,,~~~~~~~~~~~~~~~~~~~~~Afrla 7, _= recs

Ou,t Cm Oust Oust _as Cast ~ as)
-MM IWxM1_ctteI StitlAS,

- ftd IJ72.2 - 72.2 330 - 33.0 39.2 1187CVU1 218.0 731 291.1 13.? 10SL 239.7 52.4 21.9dput3mnt 122.9 294 12.3 3.4 S 9.2 s 7.1 6.036.4 0.7 37.1 8W 2.? 11.4 23.7 225.ChMdnstaetrsta 03tOS - 101.5 *1.4 - S1.4 40.1 65.3O*s 42. 1 - 42t , - - 42.1 (tt heplicae N.A)

T~~~~~~~~~~~~~~~~~~~Z

- 3L8 - 3.8 3.8) Cftt1 ec*a 7.5 - 7.5 26.3 2.9 29.2 (217) (74.3)tqu4pnsat 239.2 42. 301.3 47.4 4.0 90.4 210.9 233.3Ib_±aeswIIw 4.7 - 4.7 4.1 3.1 7.2 (2.5) (34.7)Mstulatragtec 17.1 - 17.1 22.9 - 22.9 (5.8) (25.3)Otherm 3.9 - 3.9 - - - 3.9 N.

TOt . 81.5 164.3 1.030.8 373.7 219.5 593.2 457.6 77.1_ _ -
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ZU. AuAX 3.6

1118 CMs IM, $A. (MMW)

_~6IU in m c r9~ (WMI 9938

L Ld Imeoot Pet Cost
(in idillSu of US1-)

OIfteZello freOl
1 te F~ota1=Wiwlocal IonA Totel 

cost0 outCot Ccost Amot , Cb (f)

Da ad ftdw!L_ct4c Stti

LmA 47.7 - 47.7 31.8 31.8 15.9 50.0
Civil wQ* 149.9 50.0 199.9 114.4 94.5 20. (9.0) (4.3)
iquipuant 81.3 18.0 9* . 33,9 57.4 91.3 7.9 87
VaEgi*estitw 26.1 0.7 26.8 6.3 .7 11.0 158 143.6
hAdajatetratio 66.7 - 61.7 58.7 58.7 8.0 13.6

-thers - 43.0 - 43.0 Fht Apptcable (M.A)
ffibt6t-4 (IA wtt Ur-T if -r0.

1973 pries)
Priae cntg 1985 34.5 -2330 22.1 1.9 3B.0 195.0. *12

Total Cost (in ant pnes) 613.1 103.2 716.3 369.2 170.5 43.7 276.6 62.9

laus - - - 3 - - 3.4 (3.4) NA
Clv.l w*. 4.7 23.2 L6 25.8 (21.1) (818)
fqujpans 174.8 4L6 217.4 41.9 37.9 79.8 137.6 172.4
KnhiusezIlW 3.0 0.1 3.1 3.6 27 6.3 (3.2) (50.8)
h&Iniatrato 10.4 - 10.4 20.2 -. 2 (9.8) (48.5)
Otdars 2.3 2.3 2-- 23 

subtotal (in oCqmt W1 -MT 1; 7 1T 2
1973 prls)

Price 1ct1ngmc 77n2 19.4 96.6 12.2 .8 18.0 7.6 436.7

Tot Cost (in currmt prohs) 272.4 62.1 334.5 104.5 49.0 153.5 181.0 117.9

1/ Iunlao sia-Imteall,, o ntogel gm-aq onto 8oc diwulor eceuctuza.
1/ hetlaB OqiageSR_Io of 12S hs les d tam the bef cost Of the tasuser sytft.
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AEX 3.7

BRAIL

FURNAS CETRAXS ELETRICAS, S.A. (FUWmp)

ITIUMBIARA RYDELEC?}C PRDJEC? (U1AN 923-M)

Actual and Forecast Allocation of Loan IProceeds
(in muLions Of US$)

Category . Actual Forecast

I. Civil Works (Hydroelectric
Station) -72.9 40.0

II. Uydroelectric Station,
Transmission and Substation
Equipmnt 52.1 62.0

III. Unallocated 3.0

125.0 125.0



- 30 -

AK= 3.8

BRAZ2IL

FURAS CwTRAS EIERICAS, S.A. (FuIR)

mIARA HDRDLECRIC PRPECr (WlA 92-UR)

Actual and Forecast Timtng of A alated Dlsursemts
(ln Mlllions of US$)

tuat Dlsbursents-
Actual Total Forecast Total as a Pernt of Fore-

Date Disburseumt Disbursemet cast Dlsbursements

06.30.74 0 1.0 0
12.31.74 0 3.3 0

06.30.75 0 12.3 0
12.31.75 11.6 27.3 42.5

06.30.76 25.2 41.3 61.0
12.31.76 32.3 50.8 63.6

06.30.77 53.0 60.5 87.6
12.31.77 62.1 70.5 88.1

06.30.78 73.5 85.5- 86.0
12.31.78 86.3 103.8 83.1

06.30.79 94.9 111.8 84.9
12.31.79 106.4 115.8 91.9

06.30.80 112.8 119.8 94.2
12.31.80 114.0 123.0 92.6

06.30.81 115.9 1224.0 93,4
12.31.81 121.0 124.9 96.9

f16.30.82 121.8 125.0 97.4
12.31.82 122.0 125.0 97.6

06.30.83 124.8 125.0 99.8
12.31.83 125.0 125.0 100.0
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ARAZIL ANNM= 3J0

FURNA CENTAIS ELElRcAs, S.A.-IFUMNS)

ITUMB}A RYMOELXMCTRIC PROJECT (LOAN 923-BR)

Price Deflator IldeXes

Brazilian Deflatore based on
Price Index (I.G.P. )s1b( Brazilian Price Index

Year-End Average Year-End Average

1973 394 373 1. 00d/ 1.01 c/
1974 534 479 1.34 1.30
1975 690 613 1.73 1.67
1976 1,010 866 2.545 2.36
1977 1,401 1,236 3.53 3.36
1978 1,973 1,714 4.97 4.67
1979 3,499 2,639 8.81 7.18
1980 7,355 5,285 18.53 14.39
1981 14,351 11,088 36.17 30.21
1982 28,685 21,673 72.25 59.05

Brazilian Price Index Deflator based on Brazilian
for Imported Goods a/ £/ Price Index f or Imported Goods

Average Average

1973 70.33 0.99
1974 73.08 1.04
1975 88.46 1 *26

1976 100.00 1.42
1977 101.90 1.45
1978 126.00 1.79
1979 128.00 1.82
1980 133.90 1.90
1981 142.10 2.02
1982 152.10 2.16

a/ Source Getulio Vargas Institute.
b/ IGP stands for General Index of Prices.
c/ May 1973 - 100.
dl December 1973 - 100.



BRAZIL
FURNAS CE1TRAIS ELETRICAS (FURNAS)

ITSIARAM ROELECTRIC PROECT (923-BR)
vm COMM Actual and Forecast Energy and Power Balance for Southeastern Region, 1971-1982

M IFORM A w 1 C. ACJAL AECTUAL V. ACTUAL IWC. ACTUAL Wm .RIW C. 6 K

971 627 627 190 13 260 33 48 27 32 53 I - _ _ 1 11 57 129 4,9

1972 68m 772 LsO 78 40n 344 35 27 s 72 1 1133 95 3.01,

3973 710 863 21 93 6S 415 60 3 110 36 50 35 _- -1 _01Z5 1 (2,6)
3974 735 966 22S 76 565 505 20 1 130 146 65 so I - 1 7 M 1 7P 0,8

V975 765 922 270 90 6. 0 544 25 5 50 162 7 n _ 4 _ 119651800 48,

3976 600 1 073 270 201 79S 536 45 36 170 196 as 81 - 14 - 3 2 165 2 140 1,3)

1977 835 1 141 270 27S 960 697 6. 45 190 225 9S 96 - 34 - 4 2 415 2 519 4.3

1978 75 .1 141 2710 1 095 952 85 301 2n 255 300 107 35 - 4 2 635 2 90 10.4

1979 925 969 270 20 12401 1 10a'n 145 240 20 0 n _2 - 282 - 2895a978 37
1980 9w 609 270 1 430 113 104 14I 270 327 30 13 - 175 8 3 210 2 9S1 4.1

3981 1 470 1000 270 174 1 5 1 124 1701 78 343 13 5 142 - 89 3 900 3 VA (3.61

1952 2 817 22 91 74012 20 17 40 3 145 15 - 153 14 4 7 3 OS7 (35,3)

VWMY

SIPAU1O CBU f R0I Q 1 O 4(Wc cm 5IS WM P

_~~- S tL fE.iW .WfL 1 I' . .JBW. 8w czt E JD I

1971 1246 1 246 387 235 702 703 49 3 1099 10 - - 41 -- 2 *3 2 3BS 4,31 
1972 1 070 1 290 250 250 690 766 Ss 54 5s 327 ? - - 49 - 22 0 2 546 16,8
313 11 201455 350 330' 780 942 90 35 A95 . 209 5 90 - S1 - 2 620 3115 16,9
1974 1 170 1 548 375 375 950 930 25 21 230 249 110 110 - 33 - 3 2 860 3 269 14,3
1975 1 220 1 602 45 450 1 140 1 010 40 83 265 262 140 127 - 16 - 3 3 255 J SS3 9,2
356 12 1D X 691 40% 490 1 3401 083 0 131 30 2M 1SS 149 - 41 - 4 35853 3 * 7.9
197I 1340 lBDS .450k 545 15SM 1234 95 157 340 537 170 170 - 31 - 6 3975 4S25 13,B
1978 1 410 1 09 450 5851O 00 1 4J8 05 247 380 440 185 193 - 1 - 6 4 3 5 049 |6,6
1979 1500 1868 410 552 2000 1C58 145 305 430 556 205 245 - 356 - 14 4730 5554 17,4
I9so lS.90 1686 45b 450 2 260 1 766 395 33 4,0 .540 22S 244 - 393 - 25 S 2D S 417 4.2

W 232DS 01990 450 450 24602.019 240 344 S40 554 250 262 - 235 -. 30 614S S5 N t4
1911 2802570 450 S44 2760 2166 295 330 S9 626 275 272 - u1 - 36 720 6661

I.'



BRAZILj"** 3 FURNA.S CENTRAtS ELETRICAS (FURNAS)
-ITUMBIARA HYDROET.,CTRIC PROJECT (923-BR)

Actual and Forecast Sales by Customer, 1971-1982WER 
._ .

1971 627 437 190 I9o 260 IU 48 27 37 53 _ _ _ _ _- 1115712109 4,S
1973 7n0 a63 210 9340b4 1 60 3831 110 6 50 3S _ _ _ -160*S60 42,6)1974 735 966 225 76 SS5 505 20 1 130 34 65 5S _ 1 _ 11z7401I754 0,01975' 765 922 270 906805 44 25 S 150 162 15 72 . 4 - 11965160 II8t,31976 80031071 270 201795 136 45 3S 170 19 85 1 _ 14 - 21\6'2 140 11,1)197 8J5 1141 270 27S 9SO6097 65 .4 39 3 25 95 96 _ 24 - 4a41521 2S9 4,33978 8151I141 270 194 11095 952 8l5 10 1 210 255 U00 107 _ 1SS _ 42a6352a909 5,41S7S 925 690 270 204 11240 1037 110 145 2 40 384 10 13 - 21. _ 631695 2971 i,7 ' 5960 960 809 270 18251430 1134 140 181 270A 326 12t 134 _ 175 . 8 32202951 (6,3 1581 3470300 270 1iz7415551124170 176200 343 135 15 _ 423 ' -4 64 7t 030 300 41,4.~~~~ 

_

- -…

S.P 8*10 2 LIGIVRtO XEU~~ C E urns 
-m _I.II 

.W 
-…-1 

- - - - -t971 1 2461X246 367 235 702 702 491 53 109I 10 I - -| 41 _- _-2492w3 (4,3)Z972 107013298 250 70 690 76 S55 54 15} 13 - - -} 49 2 2102 544 14.81973 11201*55 350l 430 7801 942 §90 3S5 1 ^0 m 9 90 s -§ 51 - 3 262031ll 351974 1 170 1546 3751 375 §950 930 258 21 270 249 10 1 10 -l 33 -t 3 2 403269 1U.31975 1 220 1 602 4501 45011 40§1 010 40 03 265 262 1401 137 -g 16 -2 33355355) 9.31970 1260 1691 4501 490 130|1003 0 131 3001 261 lSS| 149 -| 41 _1 4)563 57 .A 1 7J91977 1 340 18015 , 4501 S85 I0Si1 234 951 15S 3401 5317 1701 170 -| 31 '-} 639754 525 12,6
1978 1 410160o9 450t 5651 80016108 105l 247 360D 440 185 1t93 -l 161 -l 6 4305 049 36,L¶)19 15001868450 552 20001416S145i 7054'3 556 3051 245 -{ 356 -l 1447705554 17.41900 1 590 1686 4501 450 2 260| 1 766 1951 313 4ol .540 235} 244 -| 393 -| 25 S20 54<11 4.21981 320251 990 @ 450 4524602192O 2401 344 5401 554 250 22 -} 335 -} 704145588"4 (4,3)196 2690o2570O 4505 44276012 166 295 3 gs95 628 275 272, -l 1s | 172806 661 (fSAl

- - --_-o-r- 
- - -
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-*211. a= 4.3

FUNNS WIAIS UtR!Ct. LA. (9 NRUS)

Rstuvn *a Ptoject Based oa Actual lavest-
- -rt Costs. ISected Opertftg Conat. amd

9ExcCtd Tartiff Levol.

nhrg1ua Average RAnu aal 1/ at trglul 1arg Ratum on
Sales per kWh olEd rgMiwinal Opeatin IbOViMI Tave u Wet Investment
(to G) (in ceutavas) Rnv_is Coats UuRee Casts fit 

1973 351.7 (351.7)
1974 126.9 (126.9)
1975 36. 6 (362.6)
1976 48.2 (684.2)
1977 848.5 (48.5)
1978 713.9 (713.9)
1979 629.9 (629.9)
1980 2,483 7.1 176.3 10.5 165.8 547.3 381.5
1981 5.764 7.6 438.1 19.4 418.7 100.7 318.0
19A2 5,962 6.7 399.5 26.3 373.2 61.2 312.0
1983 7,281 6.2 451.4 21.2 430.2 346.5 83.7
1984 7,281 6.5 470.8 21.2 449.6 6.2 443.4
1985 7.281 6.7 493.3 21.2 472.1 0.0 472.1
1986 7,281 7.1 516.9 21.2 495.7 0.0 495.7
1987 7,281 7.4 541.7 21.2 520.5 0.0 520.5
t988 7.281 7.8 567.7 21.2 546.5 0.0 546.5
1989 7,281 8.2 595.0 21.2 573.4 0.0 573.8
1990 7,281 8.6 623.7 21.2 602.5 0.0 602.5
1991 7,281 8.9 653.8 21.2 632.6 0.0 632.6
1992 7,281 9.4 685.5 21.2 664.3 0.0 664.3
1993 7,281 9.6 718.7 21.2 697.5 0.0 697.5
1994-2003 7,281 10.3 753.6 21.2 732.4 0.0 732.4
2004 7,281 10.3 753.6 21.2 732.4 1,531.5 (799.2)
2005-2028 7,281 10.3 753.6 21.2 732.4 0.0 732.4 9.1

1/ Sources 1URIS. Includes mrgnal cost of production, tvanosai, etc.
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rumuS C8MAIS EUIRU:AS, S.A. (FrUm) Page 1 of 2
IUIBYUA U BIECIC PmOJECr (WlAN 923-i)

Actual & Forecast YAW nncial Ratios

Ratios
1973 1974 1975 1976 1977 1978 1979 198D 1981 1982 1973-1982

1. geturn an remuerable inestpent (Z) 8/

Forecst 9.9 12.7 12.6 12.5 12.0 12.0 12.0 12.0 12.0 12.0 12.0*Actual 10.5 14.2 12.7 13.5 10.0 9*7 10.3 10.9 10.4 10.7 11.36

Sector: Actual 10.0 10.4 12.2 11.4 11.2 8.6 7.7 4.9 7.9 7.3 9.26

2. Amr*V rene Fr &li sold b
(in constant 1973 CeDtao8s)

Forecast 11.0 11.8 12.1 11.7 12.1 11.3 12.7 11.5 10.9 9.5 31.3Actual 8.9 8.4 9.5 7.8 7.8 6.5 6.8 7.1 7.6 6.7 7.5

Sectors Actual 22.5 20.7 22.9 20.3 19.1 19.1 18.1 15.3 18.1 17.0 18.7
3. Averqae aeratig expeao per Ill sold C/

(in constant 1973 contavrs) 
U,FUUW 
IForecast 3.4 3.3 2.8 2.6 2.5 2.4 2.1 1.9 1.6 1.5 2.2Actul 1.8 1.8 1.6 1.9 2.0 1.7 2.0 1.6 1.8 1.7 1.8

Sectors Actual 5.7 5.6 5.6 5.4 5.3 5.2 5.5 5.1 5.9 5.5 5.2

4. Coerati,g ratio (1) d/

Forecast 30.5 28.3 23.1 22.3 20.5 21.3 16.4 16.4 24.5 15.8 19.5Actual 20.2 21.4 16.5 24.4 26.4 25.5 30.2 22.2 23.6 25.1 23.8
Sector: Actual 25.3 27.0 24.5 26.6 27.7 27*2 30.4 33*3 34.1 32.4 .20.0

S. D*-ewwrvlce ratio (time) e/

Forecast 1*9 1.6 1.8 1.7 1.5 1.5 1.9 1.9 1.7 1.5 1.7Actual 1.9 1.4 1.9 1.1 1.3 1.5 1*2 1.0 1.0 0*9 1.2
Sectort Actual 2.4 2.3 2.3 2.1 1.9 1.3 1.2 0.7 0.9 0.6 1.1

6. Costrilbuti ratio (2) f/

Forecast 24.6 24*0 23*. 32.8 34.8 26.3 46.3 64.1 75.4 77*3 40.IActual 24.8 17.5 22.9 3.0 9*2 13.0 7.5 Neg. eg. Neg. 7.5
Sectorw Actual 24.4 21.8 21.8 16.9 15.8 7.1 5.4 Neg. NeUg. Mae. 4.2



8RA2IL m" 5.1

FURMNS aEtNIRS EIlthCAS, S.A. (FUMNS) Page 2 of 2

ITIUJ MIIAR IOEIIIC PRWWJru (LOAI 923-R)

Actual 6 Forecst Key Finncial Ratios

7. Deeiatlo ratio (I) 8/

FoPrecast 3:29 2.95 3:28 3.05 3.M 2.94 3.28 2.95 3.45 2.98 3.11*
Ictual 1.)3.51 3.1h 1.61 3.IR 3.25 2.94 4.02 2.85 2.77 3.23'

Sector: Atusl Nlt A,a11 VA MA Kh NA N NA NA N"A R, a
able(NA)

D. Debt-Wty ratIo(Z h'

Forecast 67.3 70.0 70.0 69.5 64.5 66.9 68.1 68.2 66.3 64.2 67.5'
ctual 66.1 66.5 70. 6h8.1 70.7 65.3 72.3 75.1 76.7 77.0 70.6*

Sector:, ^tal NA NA NA NA NA N1 NMA N NA MA NA

9. Oebt_-st ratio(2) I/

Forecat 63.1 64.8 65.0 64.3 60.1 62.5 64.2 64.7 623 60.2 63.11
Actmd 60.6 61.1 64.5 64.5 66.7 62.0 67.5 65.5 62.0 60.3 63.*3

Sector: Atual NA NA NA a N NA NA NA NA NA NA

10. Net _toer receivables (dn) 

Forecast 35 30 30 10 30 30 3N l0 30 30 30'
Actul 5 6 41 47 30 53 66 t1 63 77 VJ

secter: Actul NA "A NA NA 1N NA NA NA NA NA NA

e7l Not oiperatiWg 1ne before Inteet eqese (plus recetpts frno the Global OGurantee Fund, If nY)/operating ~ti Atlm weighted fer
adition) pl. alm mIce for varing capital, waterials, aWd upplie.

bi Operating rewuuaesie.m sales.
J Operatig exnes less (a) rev on b garantee, (b) depreciation 4 airtlastion; and (e) taes/eery sales.
i Operatg ae . Is (a) reyersito and aarntee; (b) depreciation aid ortization, and (c) taxes/operating revenues.

ei Gras tnternal cub er< atton/debt servtce.
li Net titernl cash nrratim/totsl applications.

epciation e/averqe fixed sset. In operation. Ihe ratto ur derived from aetul finacial dsta stated in current
prices.

h/ 90W-term debt (inelmlCl, current matarittes)iequty ptls leng-tem debt (incluilg corrent waturitlen.
Ti agterm det (iteluding awrret vmturitt"e)iet fi*ed asebta (exclding the _nrtixatlon reserve).

Oataetwr aceowet veceivabl./operatig reveni x 365. Da for yes1973-197S taken frm supervisian reports. ta for subsequsa
years basd on fin etal infoettin stated in current prices ad ohm tan anel reports. Oange to accual acconting for tiom1 n
1975 accounts for increase In recetvables over prtor yers.

*Anual Average
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5.4
Ac=tualtud Forecast Balance Shoot. 1973-1982(in millions of constant December 1973 Cr$)ACML 

amL ISTI-AUD AM" 9STIWIA, ACT�L MIXAM MU" OTIMIA-0 ACV" tSTIMAUD ACILALL =44LD Xn%L touvkr4 ACU" WSWZP ACVJ" vsnom

rixo Amt-a so ormatex 
6.(42.6 

%*n.$ 8.0se-0 117%.9 J9140.9 7.".2 
#,hy.g 25,90-6 10AW.? 14,"04 

3814W 18,9011.6 q.xRk.8 gevice M7 6 9).Vl. p

SACI" WW" PAIT MUA?t9X 

SAW-$ : 3

ANWITA'IlUi Wk=�..2 

QW-0

OMMIATICS XLSOVS 

(A_a?3,j) (Ug2L2) ILAtfij) (L02N 11ALP h.C64a tRAIMP CLZ" kl'a-d) fa.&U) 
QUAP2.4) jun" f

ILT risso ASIT-3 IN emwou 
k 4.9hm 6AW6 4'(4s.6 $,gm. 1 6.15&6 0,617.1 1.170.6 IA.?.'3-$ A.:5*1 Ulvls.6 0161A. 5 0.20-4 71ft-1 0110LI 41780 IT.W10 S,.OA9 3$.4&1

gm to I1=XJS$ 
ijjg�jj -1,41" 

4.YA. �-Sls-,- _m%_g -La" _tmig wJR, N11-1.1 jckt�t 11-U& AL%&. &IS& imi

M'AL 73DD &*%M 
. 7.92.%l 8'sP6.9 7awl 30,40�4 9.%;.) xll�zs.q 10,4A.0 

18.4ft.0 is,"&* 16.781.1 36,5-.6 18.0%. s. 34.14,0 A.M. 
40,10-0 0,916.7 "'Itt.8 lsft3,7

CA1RI WM 1VOGRART UNIXIM70 
14-p W.6 64.k 060.1 0.8 kh" 63.6 IW8 

82k.6 iti M.& 
60.1 &ILT 87-14 

14.8 fti

N*=? AS"Is

116.6 0 

IT 7

XATW4L A= SU"Utl 

WA st. W, 
%&? 

no,) 41.9 am$

ACCOJ= RKILIVAU4 

IN, 11*11 W.1 187.4 v.." M. Is ailt et", 
2&)-s

9:1 41. 
MT

412111 CM" AUM 

1141:6 It

1K.9

MMASSM 
f"161.8 8,%&, 16.19)-s 0190.) M603ka 11^69 

17.5m.5 11.112.0 S.'Iss-O 
j*,j'J&p 19,476.0 

L

ormzw Alftm 

W_

APTULIM02 AO tiol"?Its
4�w C.�-,CAL 

*4114.6 04.1 11.1.6310 *,I%I.* 9,W4 * 0.7se.6 
b'OVA-9 xNe.? 4110mo 

4,U)') 
AIU'f-l J#WT 64VO&I 473111 11.416.8

SPITALIZAVIOX

arsull scans
ismamm Atmuvxv or Chn L

44. sTA
FAMIS" 

9 4.0 NCO 
141. 1: =41 SA7.1 Itle 1 111-4111 W" 19, 11,01.10, ."Ift"ll 1.61 1,147.4 4.18,

Ln" An SU&WM M== 
tu ft6 21 WL4 71.6 11:41 133 

I 19N II*.)
gm few 

6 *P. a 6 ^.a 

5_6 It )).6 13.4".16 so f* 4, M19111.6 4) kw.* v ol"

gtqaw MAIL331SIS 

EAP imsm- -Q, W-', rw

in 
I Mill A" 

;,2e
146.7 

WJI SU. I -Z.

AWITIZA2103 

a s M .

OWIAL ISASSUTC53 inMU CAPIUS, IWIXASM)

ftA.R 

"C64 
tzow

ACCOLZS PAub" to accomm 
M! 

-3 

2 1170, 
(ALI qw.? 

A"

a

CARANT 

SU. 6
DtVSMM AO NM ftlAW 

X. 
193, aft.. 

921.1, 
W, 

M$ M$ 31114 

33%1

onm !v MA - 2" --.,A ___1 -ifts ---Z _% 11.11 - i Aj
DM CM*= LUNLITIN 

$%.g - T!&i _Wj 
I.Iskl - M -M. % 2AL am, 2AW.0 

3"Up.6 3,3*6 I'Mm.0

PaL tiatuinx 
8^ 6 9.361-8 &.%$- I 9.M ) 11.005.1. UA1.5 14.4,95.4 Wass-9 IsAllial "AAL!I IT.V2.9 19,03.0 4.44.2 16." o ",Q46 lw.%f.9 1%%7(.* l)A3LI* lpmp"

am M at" OXI: "M n la" rum ASSITS 62.6 46NI 6" &.0 
45�0 

O.$ 6&" "S 61.96 .5 di." A.* "AT Wh G&OW 0.) 10.0ftf. we

#==M 4t SOND-11" UK ISCUPINP SAW-11ft

4 ft 
tat.-st -wtv ta. east-ase.O. W.-Med S. &N. oms 'Aw"d -A

"ptio. tee ntw otltuWofa hojftt AppWial.ki 4no tcar404 to P. woomt 'Other Comelecesta ROLOW8410 hoom, 0 . lhw looos . 4.4robtalkg be f0favrolly

la ub4l= r as Situ, O' now t tt" $at* = tal.r.- OW WA" me '0614"144, "Vtoo ema OU io '044ord 4*ftrmw* 00"robtices, 0"4MU4 to of ebwg 'Acted 6W 1*004A Id"Op ft"#A
Atentati.

ot 00 
OPM1, of CIS 991,4 sAllIce tsft UOUCWI' W CONLracts, *Acb 4U $0 $tcjawt to emmintim .10
-0 of jace 30. 19% ob-at bo mloOmL

a-low

ot of malow pqp"
awuuuob sittwo that ova" 0004ftle and SIDMU41 Istecto is tu 410ouls c*x#wql*6 0*0 the 09WOU00 of amuor omm - 11w"

St INS. cock-ocs, *A antese 616 at im Scers* Mala I*-corthd 016t 01% WUM 4f OWN SOSWAMOO CC 04 *UWSO COMOW 14 %W 00W P63W*U tW tbO Deflect

Itultod to tu de" of a eacroatlacel Wm-01cat'lo Pt" of ted"Soft **$*dtc1, SUO-d that the dift'.rwo, to 10 bo NUAW1,44 so
Of 

is, 19% (cer"ghtift 90.).so so up ow.."actcoca amusuft 41* ao"to "d II-1,001*0 ftlot" t. OWee tosU ewre sol, elap"44 to 4M Jadtbt""" 4.106101M.
me v* -woo"d *% 0-0-bw 12 r'sco'd bacts. C.*Iyug .1tc uug MD 66"4 Sao 

la Of*I t. ibi abut

= !::1w 
f-

.;. - 0ee-too 
Aca-awr"Is teacd co a* vo"su-i ft'.. L:."= . V=

9nv , on. 1902 loo). .U" 
'A"t"' ft#W" Se- bo" fAJ'OA'4 $9 00 W."efatec at loswsa'I 08"rea In" Sesec (alau. veros skenouce) - wc tm

"t 01 ot -W-4m% tun. 19W 300; 1909 30A am, MA; w6t to,$$ 1917, W.); 194' 491.1s IM, SUAS 49W, LAS)AS



FURNAS CEN1t1iaI LUf.LW ICAS FUI NAS)
-¶m ' TARA lYvnROW.TCTRT?C P-ROJECT (L.JAN 923-BR)

IIRAC3L t:W aF PM a/
(in milllc of wrin )

Year enidiLn Dec. 31 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982

90LI~~~~ 9, 24913_5 279 i6,3 I §1m

Net intoul cash gear_tiom 1,858 2,441 4,644 6,179 5,119 4,544 5.936 (37.979) (48.707) (278,343)

Goss Internal cah geitadeon 3,997 5,481 9,609 12,381 ;0,593 28,988 63,888 107,213 259,351 477,478

Capltal Servioe 2,139 3 040 4965 6 202 15474 24 444 57,952 145 192 308 064 764 821
Amrtizatta- 949 1,278 2:391 2:M 5,565 9', 213799 57,W5S6 105 2w
Interst p t8 714 1,126 1,797 3,074 5,566 12,337 33,254 85,489 199,578 519,746
Dividml paylents (net) 476 636 77 243 4,343 2,210 2,899 2,147 3,191 7,136

Old* conswer-4wed oomtritm 3485 4,667 6,561 10 708 15 518 3,6(n 33 540 64,720 182 892 314 745
501e tax 1,208 1,613 2,135 3,097 4,863 6,811 9,302 17,653 41,842 
Qulpsory lwi 1,074 1,400 2,021 3,274 4,366 7,362 11,165 21,479 45.121 88,845
Revreiea 1,203 1,654 2,405 4,337 6,289 9,430 13,073 25,588 95,929 162,391

quty omtrilbuLLo 1,327 2,148 4 282 4,239 7,082 8,195 10.743 20 798 69.374 140 415
Federal grvezment 2'8 709 1,4l2 1,480 2,281 3,162 4,554 6,60 41,505 62,562
State ovenueits 1,204 1,241 1,465 1,304 3,861 3,149 1,568 5,537 12,134 35,214

xiclalUitU ; arnd ottens (135) 198 1,415 1,455 940 1,844 4,621 8,611 15,735 42,639

BO L 2 910 4,856 92 16 885 32,076 58.937 114 544 262 662 528,081 1196 66

local ~ ~ ~ ~ ~~~a 1,666 3,737 ' 4 11',019 21',601 -52,539 -12,2 167,6% 43'§
Fobre1gn 2,170 3,190 5,689 7,445 21,057 37,336 62,005 160,436 360,385 762,066

A1QIAT1CI 9.580 14,112 24,913 38 379 9!79 164.763 3 l 731.640 1.3

lgweszts 8,847 12,973 20,962 33,026 52,652 82,516 126,515 236,322 526,545 1,092,897

i WdUA apital 733 1,139 3,951 4,986 7,143 12,763 38,248 73.879 235,095 290,866

a/ Sbwce: Fneats e tbos de Recurom do Setor de Ewrgia Eletrica", lEMBTAS
See Ampx 2-3JI for graphll p efertatJxnw



BRAZIL
FUXUAS CENTRAIS LJETRICAS. S.A. (FURNAS)

ITUMBIAIt HYDROELECTRIC POWER PROJECT (LOAN 923-BR)

Historical Cost of Service & Rewieration
(in millions of current Cr$)

?.ar ending etee 33 5973 1974 5975 976 9977 5971 3979 196 1989 9982

tereble, iettga (net) 36.766.3 49,426.5 *3.113.8 4564,2 752.095.5 219.6S9.6 44.599.6 1.003 687. . 4.105.453

Grne~ r,ina.rable Inwentic"t 43 S39.I 56 440 1 85 942.4 113.269.S 182. 340.2 340 209.3 572 412.1 1.I34.459.2 21,83 442 4 744 50
tSltI 44 plant an servtCE 3 9 W*. 1 81 !TWJ7 1T~7NT Th 7 T77T1-.- -i:oi; 0T~40.4T1~7 1,T~IR 775.421KiOrktng capital 4242.2 5,340.6 4,670.3 3,765.J 5.I61.1 6,117.4 lIh7.1t6 683.6 18 251 19,669

4.77.8 7205.8 I2.62,6 862575 327 60.349.S 67,901.9 130 775.4 263 23) .39 056
Depreelctten 7110 to,7 1O,U0I 14,616 -2254.0 5.0 76,033.1 7 It46 ',N4 iN 6,4

Aorttaetion 2 -e64.6 6,7iS. 26 284 5.958
Contrlhtiot ensd ntu.te 15,466.2 2,094.8 2,964.1 4,215.4 6,259.2 19 977.7. 2S0132 7 56131,6 6,7486 151.266
Itzceg. (de(&ctenc7) ia * beres etl1 (9,501.4) (1.81.5) t795.5) (570.9) (1558.5) (4,303.2) 115.230.5) (67.669.4) (96,459) (154,469)

zeecat 11;567 0 wi 3l6 i9n 34 482 5 2207,9 80,895 4 131 986.4 246 121.3 631 191 9 229 8
S t a.) 107.1 172.6 241.1 S0.0 - - -

Sole Tar 1,543.4 1,969.3 2,742. 4,179.5 5,514.0 9,364.1 14,248.9 26,600.7 69.377 191,158
Costofnery l 5,073.5 1,400. 2,021.4 3,273.7 4,365,9 7,362.5 11,165.0 22,651.4 45.121 101,995

Coat of gervic. 6.791,e 11.89.6 n 6.788.2 42.209.0 44.146.1 10S.772.5 196.69.2 5)6.6" 190163718

o5r tN 1a"J 2 927 472:j 36.2 9574.4 *4596.0 219902 3wea"9 65632 ' M5635 3995

Ntttil and other 1,042.3 1,502.1 I,927.9 2.761.7 4,605.6 6,875.1 12,202.) 21,748.6 54,966 114,524
274.9 377.0 465.7 805.0 768.4 1,728.5 2,640.9 12,302.6 25,912 36,359

Other 27.1 105.6 201.2 375.2 902.7 194.2 624.9 541.2 - -

Depteciatcon end *anttigatiou 959.1 1,224.1 2,330.0 3,270.3 5,302.3 11,026.7 17,859.6 42,232.1 77,289 171,883

Novrelo,, 1,034.9 1,367.0 2,006.9 3,466.8 5,216.6 6,930.4 10,490.1 23,664.7 61,346 134,699

3 870- * 13-64 89- 5 10484 7 093.3 24 205.3 SI 523.9 48899.6 112 429 309.952
Kneeas (Eel clmnc'p) *? NTT !0W5T T7:UUT !T.Y5:u 1005IU _ 420541

(495.6) (329.1) 1,035.0 224.4 52.4 (3,7$4.7) (50,927.3) (51. 69.0) (3%,sn) 55),39)

tate e ro noeratioe (2) 10.0 10.4 12.2 11.4 11,2 6.6 7.7 4.9 7.9 7.3

Incr Sales (oh) 50,544.0 57.039.0 63,112.0 72,075.0 5,2415.0 90,541.0 101068.0 112,11S.0 115,431 122,477
*7ease. (3) 14.6 12.9 10.7 14.9 12.6 11.5 11.6 55.0 3.0 6.5
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FURNAS ONMBAIS ELrTMCAS SA

Ruet Ofnaude:. "21 n M COMMENTS FROM THE BORROWER
terama iqtOFURMAS TO" 0211211n6
22203 2C 02 Rbo de JiEW RJ Om"

Rio do Jan iros January 09$ 1986
Our Wf.: DP.E.0llt,86

The World Bank
Attn.: Mit. Yukinori Watanabe
Director
Operations Evaluation Departmet
1618 H Street, N.W.
Washington, D.C. 20433
Ue S*A*

Subject: Project Completion Report on
Brazil Itumb ara Hydroelectric Project

L'oan 323-3R)

Dear Sire,

1. We thank you for your letter dated October 22, 1985 in which
you enclosed a draft of the above reforred report, for our comments.

2. We have examined the document and found it very satisfactory. 1/
We have only corrected some clerical mistakes as shown in the annex.

Sincerely,

lo Penna
' President

Enclosure

Bank accepted all of borrower's editorial corrections; and these are
reflected in report.

JAN 2 3 II
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I - BACKGROUND (Pag. 3)

1. Item 1.3.2. - 4th line - After 'transmission Lines" should read:
(at 138 ,230 ,34& e600 and 76S KV)

2. Item 1.3.3. - 3rd line - after "626 MW"s substituto "is under
commissioning tests" for "started commercial operation on January
17, 19851"

3. Item 1.3.3. - 5th line - after "Purchase" iubstitute "all" for
"most (about 85%) of".

1I - PROJECT PREPARATION AND APPRAISAL (Vage 5)

1. Item 2.2.1. (c) 1st line - after "transmission lines" substitute
"(323 km)"for"(496 kin)?

2. Item 2.2.3. lst line - after "150 km of" change "single" for
'double".

III - ANNEX 3.1 (Page 22)

1. Item 4.l1%- Column "Actual" - Write 11.30.79 instead of 11.30.70

2. Item 4.2 - Column "Actual" - Write 09.30.79 instead of 11.30.79

3. Item 6.6 Column "Forecast" - Write 12.30.81 instead of 02.30.81

IV - ANNEX 3.3. (Page 24)

1. Item nQ 7 - Column "transmission lines" - Write Santa Cruz
instead of Santa Oraz.

2. Item n9 8 - Column "commntary" - 7th line - Write 138 KV instead
of 139 kv.
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30 Item nQ 10 - Column "transmission lines" write Cachoeiro

instead of Cacheiro.

4. Item nQ 10 - Column "description" - write 106 km instead of

136 km.

S. Item nQ 10 - Column "Actual" - write 1979 instead of 1977

V - ANNEX 3.4- (Page 1 of 2) (Page 25)

1. Column "Substations"

'.I. Writa 3rasi-ia Sul instead of 3rasil.ia Sal

2. Column (Description) "Actual"

2.1. 16th line - insert (225 MVA) after 75 HVA

2.2. 20th line - change 2 reactors; 245 MYAR (Monophase) for

4 reactors; 24.5 MVAR (Monophase).

2.3. 21th line - Write 2 TL 500 KV bays instead of 2.S00 V baSgs.
Include a new line with 2 reactors SO MVAR (tri-phase)

2.. Last Line - Write 1 TL SOO KV bay instead of 1 500 KV bag

3. Column (Description) "Forecast"

3.1. 3rd line - Write Intertie bay instead of Intertel bay

3.2. Lines 5th, 11th, 14th, 16th, 18th and 20th - Write bays instead
of ba^Q.

ANNEX 3.4. (Page 2 of 2) (Page 26)

1. Column "Substations"

Write

1.1. Adriopolis instead of Andrianopolis

1.2. Ilha dos Pombos instead of Ilha dos Pombas
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1.3. Jacarpagua instead of Jacarepagna

2. Column (Description) "Actual'

2.1. 5th line - Put 225 MVA into parenthesis

2.2. 9th line - Write 40 MVAR instead of 40 MVA

2.3. 10th line - Write 30 MVAR instead of 30 MVA

2.4. 12th line - Write y instead of bays

2.5. 16th line - Write 20 MVAR instead of 20 MVA

2.6. 17th line - Write 25 MVAR instead of 25 HVA

2.7. 20th line - Write s instead of baays

2.8. 23th line - Change 1 tl bay to 2 tl bays

2.S. Include with reference to Campoa Substation: "1 Reactor,
3 x 20 MVAR".

3. Column "Forecast" (Description)

3.1. 2nd line - Write 2 tl bays (138 kv) to 4 tl bays (138 kv)

3,2. 4th line - Write bays instead of bas

3.3. 5th line - Change 4 tl bays; 138 kv to 8 tl bays; 138 kv

3.4. 6th line - Change 4 tl bays; 138 kv to 8 tl bays; 138 kv

3.5. 7th line - Change and write 2 tl bags; 138 kv to 4 tl bays;

138 kv

4. Column "Actual" (Completion Dates)

4.1. last date related to Jacarepagua substation shall be 1977/1984.

5. Complete the Annex 3.4. with the following:

Sub*tations. A Description Completion Dates
Actual Forecast Actual Forecast

Vitoria 2 345/138 kv-75 MVA - 1978 -
(225 MVA)

2 TL bays 345 kv - - -

1 Reactor, 4 x 20 MVAR - - -

1 Reactor, 3 x 20 MVAR - - -


